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Abstract of JP2003179492 

PROBLEM TO BE SOLVED: To expand the utilizable extent 
of an A/D converter that is said to require a power-supply 
voltage in a specific range by making the converter operable 
even when the power-supply voltage is lower than specified 
and, in addition, to extend the drivable period of battery- 
driven portable equipment, etc., by means of a battery by 
effectively utilizing the small amount of the remaining energy 
in the battery even when the power-supply voltage drops as 
the battery is consumed as a countermeasure to the 
consumption of the battery. 

SOLUTION: The A/D converter has an A/D-converting circuit, 
a power- supply voltage-detecting circuit, and a booster 
circuit. The voltage-detecting circuit compares the power- 
supply voltage with a specified voltage. When the power- 
supply voltage is lower than specified, the voltage-detecting 
circuit outputs an actuating signal to the booster circuit and 
inputs the output of the booster circuit to the A/D-conversion 
circuit. When the power-supply voltage is higher than 
specified, the generating circuit inputs the power-supply 
voltage to the A/D-conversion circuit. 
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^HUfHAD^miHlSgirA^L, «®mi£^*^iimEE«J: 
9 i*Hfr&H:, *aS«BES:tfllEADS6«llllK^A*-t-5 

[If*rl2] AD^&[l&£m^ffi&JRlHlSg4:#J£[£l 
Jg^-f L, Dtre«M«ESKEIK^#fiEllllSlbfHt-9'«: 10 

<*it*E«JE«:aj*U mHB#ffi«ffi(±HflfBAD^miHl 
[W#*4] 3S?fcS*S!ADai»»fc*^-C. 

sr^-trgs i co-r ^s<~zm?&bm&m 1 <t> l^vmbj: t> 

2 0M>v<— ^[Hl?Si*$tff 3 yy<T^zft, M^El 20 
BS<kSr*U fifJfEftiiJ^(slEgl±, iftfEfS 1 

Sr#®t-r5AD^^ 0 
[I«*il5] ^^mMAD^^ggir*3^T, 

Sr^tpfS 1 <7M >/^-^[H]?g4:HuiB® 1 <£> L# Wit <fc (3 
i&V^H2roL#V>flt«ffiSr#-t-5 h9V^^^S:$tf* 

g&tSrWU fl(rE*!l»lHlKtt, HiFfESR 1 <75-f 

-7 * «3 l±S7J Sr^&^gl u fd Atj-T 5 r t 
[ft**l6] fi*^4 £fcl4Ii*^5|e*cWAD^m3ff 

tttfffEH 2 <D-f ^/<—*®&&M1gl-tZ>miRm%-*tiitl 
[00 0 1 ] 

5o 50 
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10 0 0 2] 

:r-*£ffi7Jl-3»Jffl]£|5£:, ffilffl 

tf. ttlUKltM) „ Sfc, 382fctfc«S!ADSElft», 

u ^ Sr^flt-f - 5 * if UT , fp^ S n-c I ^5 fc 

[0 0 0 3] 0^ifciia*n<^^*f$:^5/^ > i- I C 

^•T'l. 3 5 V©tWifcO , iifJ!E3§!g[H]Sg£3. 4M 
H z f?7;^ oy? tbfES-frfcii-g-fi 2 . 2 V t « < 

[0 0 0 4] £ bid, rO^avMLfcfiffitti 
[0 0 0 5] fot % :ftt,fflv^3ySU'ADtM 
[0 0 0 6] f:t\ ^^HJT'ii^Jls^^bfoSiwaco 

[0 0 0 7] 

[#fF3:m 1 ] mm 2001-102927 ^<2ifg 
[0 0 0 8] 

[RHSr»ft-t-5/£.ft«)#a] *3Bna¥4MttRVI** 
AD^iftlHlSS£«^mm^tiili]SS«b#EE[ll^Sr*L, fu 

^»fffS^-*a*bs tfII5#ffi[H]Sg(7?|li7J^HfJ!EAD 

14, «K«ffi&fflffiADf5»EKKAa-r5;i£«:4e« 
ir-T^o Sfc, *»M«>*ilW*c*«tt, AD&tfcHlKfc 



( 

3 

#ffi«ffir4WIBAD*»|illSfcA**ti5 ^ t tftWik 

[0 0 0 9] #«W<0AD£*»tt, IM*IAD^ 

IE# 1 <£> L£ v Hit J: 9 ffiv^SS 2 <z> L# v MWtJEE 5 
h 9 ^ * Sr^a trig 2 o-f * [nJSg £ £^tr^ a 

^■KiDJBJRSnfc-f >^<— *!§]&<^ffi;&*3£&^*u 
* KAMI'S r <h <^t5o 

[ooio] *%&w<DAD&m&fe, w?k&mm 

gSfctftlBJSl ^)L#v*J: 9ffi^JS2(OL#vMiMtflE& 

tf^a y<Tis-7k, W»lHlBiSr#U (WrBftHWia* 
IS, 8MB«1^W<— ^0B4:*(rlE»2^ 

[00 11] jittEADK«»K*5V^t:, WIBWJWHIBStt 

[0012] 

«SAD**»srKM-t-5. m i = v i omas* 

r. £ fci"S#«*»BI»^«ffl 

[0013] EI 1 tw^i- s W^VKi^ -x y± 
fc, AD»2M, ^AD^j^2£«/BLT, 

ROM^RAM, P^SBIhISS 3 . 4 ttagffi 

JEt^aaSSSSupply Voltage Detector (JETF, fSVD 

J:S^tt«* (HT, r«jftj l o^6>3Eo« 

SlEVDDt^^iStEV S S<^fit*&SrSttT»^ 

[0 0 14] 55«EIK4^»3iS»^ (OS CI 
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-4) n:ti:iUH f^^-r^o ft*3, WEbfc 
m*i o^e»ii:*w*&*nsjE^«ffivDDXvA^« 

jS«BEV S SM^LT, JE^rtn^illEAVDD 
StfA^TtD^tEEAVSStt, El 1 "CttEl— j»l&± 

[0015] il KlSS^T* StlfSS^ 1 OCO^flg^ftff 

AD*«»2fc«*SttStt, W^^^ y^9 £r;fr b"C 
S V D El 5 & £>*?g U m 36 m EE HI S§ 6 fc tfc & $ ft T V> 
10 5 0 ««*3t«BEiaK6A*bliiB;«EES*<t*Jxfc«E 

vd i *rtSBiaiS3Xo { *aiiiK4^3t»tew#&u-c 

[0016] -t It, Sffi 1 OWBEAVDD^fiftt 

Lfc«JR«EESra«-rao SVDEIK5IIJ: 
•9, «?&1 0(O«JBEVDD**a)S{|t£ATJ-<STbfcw <fc 

aa lt#eie v c 2 kc^o ^ it)^ 0 

fg:T L ^cIEmJEE V D D fi#£E(H] 7 ± «9 #m*J£ V C 
8Sr^b-CAD*ai»2^ep*P*^ ADffi^20IE 
[0 0 1 7] W&*<< 9fe^U, ^-BEffiffi 

^n^cSlEVDl S:rtfflE»3Atf*«0fc4tc£«W 
lw«J&-e#, S VDH1^5{l#ffimiEVC 2««-=e- K 
30 l:4oti^«l^^^-fx^^S 0 # 
EE0^7iw^^$^^rv^^^^■7 :: V1^c 1 £ s ^(7) 

[0 0 18] it, toftts vr>m&5\zxJ3&ft 

[0019] S VDlE]SS5icA^^tL^#BEmffi 

VC2^ »)fe«[K±lc±#Ufc4btf, ftlft^yf 
8 ^^m^-Y yf 9 SriStS LT#JEfl:/EVC 2«^- 

50 fc, #JE«JE V C 2 K-ett*»«««[3ft*ii*0-t- 



ft 
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[0 0 2 0] SfCs ^lg[ElSS4^ijj^-r^OS C 1-4 
(59iSl^g9U v-^A-yu^ (OSCK 2) ft 3 
2. 7 6 8KHz<^*S3BJg. *^ttCR3B«T*>9, 
^^oy^ (OSC3, 4) K}fN3: 2MHzC0CR 
9Sfi. ^fctt4MHz(Z)t7^y^«i (OSC4) W) 

«tf 5o OSC lf438«lHlBS^A*, OSC2fi{±J 
*K OSC3H:3BailIBS^A*, OSC4»ffl*tfc 

Py^ttitU, 2@^^^tgfn]Sg^P fc il®$tl,Tjo 
t), -nb^31^(4, i*»^«FtttOSCl»0?8fi 

[0 0 2 1 ] 3gtg^5e«EEl§]SS 6 ^i6tKft*(S«JE x ftd 
*««l«g«[e]i&4«:* S/V^Ou^ny* (OS CI) 
Sf^ttl^l. 3VX4//AT^!), 3gfg[e]8g4 
S:4MHz-C^^ o 5, y fJjfE S^fc»-&» 2 . 2 V 

[0 0 2 2] 3£o-C. -^-f 3 V 1 ^^iitb^^^^-r 

5P#t^ y7 n?xr*CR*SiiiB4fcttt7$ 

««ElK^«]#foai:PlW»-. OSC3Sf:ttOSC4 
fc:«9*;b*<0£I^WH-. «K*3e«JBEHIB8 6^e>3e« 

fi@»4l:S«tti:Mt, y7h9xr©M»lct9 
#J£KEEVC 2#M&^— K^£«J9jft*.5o 
[0 0 2 3] o^td, Hl»-*U*:«««E*aE]lS 
(SVD5) KB8U H2^^i-SVD[E]S§0^J: t 9. 

ay^i/- ^m^-trfc^o t^T^/l 1^-^-Y^-^A 
*«^fcttXi|MtJEVREF«r 1. OVtM^OL, 
^^^AAJH^fctt. »ffl-r-*#««WEAVDDfc:Jfc 
0JLfcmffiS:A;t>U twmtEAVDD^StttJ: 

[0024] fc*ru ttffii-^MiWEtt* IEcoT^ 

D^lItEAVDDa^Tfn^lliffAV 
S S(DPfll^ AVS S bIBtNf - 1 V*^MO S 

hyy^^ (J^T TN • MOS • T r J t ttft) 1 2 
<7}y-^£. Y^-f>b. ^fiJffl^ffii/LR 1 ir. IWJR 2 
SrttMWRU IfiRlh HR 2 0«R»«r#flEjS 1 
3<^b-C, *£*>fett«;5MH£*L5 (Rl/Rl+R 
2) AVDD*5«JEE*s*»«EVREFi:Ott|!gKj3 
V>T, SSIEVREF J: 9 tiffiJttbfJ^T^^l 1 

*U -YW<— 9 1 4 "CRIES ft, 75/f 1 5Srg*tt 

lowi/^w (sit. r Lj jf-§-ft^£ft 

^) o 
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[0 0 2 5] :rm 7yf 1 5 0tb*SrI^««« 
HE («T, r«fl(j 4: «>Hfr-t*) VDD^fiSttrtt 

t5*^liDBON = LtU «flE**«T Lfc*&f±D 
BON-H^t^ttWf^^tTl^o rcori: 

-e s 4*«<o#£E*^H:^lf-t?fc5r.i:S:**U, DBO 
tt\ 7$/f 15S:gfittHfcHA^ 17Wfio-C(l 

[0 0 2 6] Sfc, S VD5«rttfl2S-fr6*frfctt. N 

• MO S • T r 1 2 t P • MO S • T r 1 6 <Dtf— h 
fcl, tMftSVD-ON<htTH)f^4x., N-M 
OS ■ T r 1 2<D Y^4^b y — ^C0P5 « 
J/CR 1 fcHR 2<D«jfc»a»&ft5#ffi&l 3 ^WIEfiCi 

#5 J: 5l-i"S— *\ P-MOS'TrlB^KW^ 

20 i/-^a^S:jEt<^y/W 1 4 ^A^Ji"^ J: 0 
S V D 5 SrlbfP* itTV^o 

[0 0 2 7] fl:, SVDSSrB^S-frft^i^Wi, 
N • MO S • T r 1 2 <t P • MO S - T r 1 6 h 
IC, tn^SVD-OFF^ttLif^#i, N • 
MO S • T r 1 2 co Y W V £ y — ^60^^#^il <h 
U »ES 1 3 ^IIHIEA VDDCj$t±lf T^T 
V^l 1 fciS^^u— ^HJ^SrHtdU, P-MOS 

• T r 1 6(D KW^i y— ;x<^Pfl&*ii£-ti:* 

30 b-cLtB^^tt^ 0 r<D^^{4, tfeurt-^smwiEA 

VDDtfSif p-cfeJU DBON=Lt±i*t5o 8ot, 

[0 0 2 8] 0#*|C, Hi 3 (a) (r^i^^^Wc-wer 
Source Select (g*T. TPSSJ b 8&i~) 

t>\ RIBI (b) C/TtiSi^ffiot, -toftf^SrRBBi- 
5 0 P S S03&2 OMS^CT, «Etf>0fe*&&B«r 

tt, #ElEVC2«*^Ki, K£<B«J9 
jfe;fc{i-i§--Cfc 9 , ^Off-^VDS L*SH-C#BE«EEVC 
40 2'flfc*&*— b\ tftb*)H3 (b) fcLSottSVC 2«<0 
^s/f« s ONW«ttfc4 5, fS-g-VDSL*«LT?a# 
^e— K, -r/^^.^Hi3 (b) fc*3Jt* VDDlRiJ^^-f y 

(OmJSVDD^^^SS:, iE<^T-^n^ffl;j|lSJEAVD 
Di:bTfflv^J:9lc: N p s SEBS 2 0 8:919**.*^ 

[0 0 2 9] ft*6«Jtlt 03 (a) K^i-PSSOiS 
El^*5*t5, ft-^-VDS LCDHi: L(Dmt%> 4 
^21-24^U fSJSttSHt L1^9^XT^ 
50 b> P • MOS • T r 2 5~2 8<Dff — M-EPADU * 
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9&;i3<k 5KP S 0 S:ft|«i-f5 0 £«bt-, u 

^u>/7# 2 9 Srff fVD S LtD^JlMtJ f^—jr 2 
3<Dm\Zftj££-& y P S 0^9M»^, 

[0 0 3 0] ^Lt, {f-^-VDS L^HT\ P ■ MO S 
•Tr2 5, 2 6C0^- hfcHSrEPADU -t*U«XO K 

*&$nSIEC0®JEVDD^, iECOT^n^m^mffiAV 

5o — P • MO S • T r 2 7, 2 8 O^— hSrLK: 
U -tH-Pti^ KW^ty— ^<^IBSr*iib, «f& 1 
0<D®JEEVDD£, 7 (13 7*88) tw«fc9#ffi 

Lfc#JEejEEVC 2 ^TtP^llllEAVDD^ IT 
fflv*5J;5^ PSS0K2OSr9]D»i*fft5o 
[0 0 3 1 ] ff^VDS L^Ltlt P ' MOS 

•Tr 2 5, 2 6C0^- h £ L U -tft-CTtO KW 
yi: y— ;*<D|H]«:ajiiU OcomiEVDD&r, IE 

(^/■f a^S;jif;EAVDDt b~C\ -t^SiflH^So 
— P-MOS-Tr27, 2 8 <Dtf— b SrHlw U 

-tn-en^ k y— ^^BBSratWru, #i£®jdEv 

C 2^7tP^liIEAVDD<h Ltffll^nftV^J: 

5fc\ -t<a«K*«»M-So r.coJ:9^s PSS0K2 

[0 0 3 2] o#lc, H4»r*i-ADSE*BO#|fiaSr* 

*3 0tt«»O**Jt(ft*AD*|fc»-e*>D, T^-n^ 
lffAVINl-AVIN4^, T n Jf-^/i-^y p U ^ 
taitat^l^SnfcAVINSr, CRTI/-T 

(«T> rfa— 3 2HA^U X 
**J««bft*«bJII»^K*Jttt*AD*Jll»^«IBS: 

[0033] rtp^/uf^u^ta i 

f3-^32t I«ti^^^3 3^ 5yf 
3 4£ x ^^7^3 5(Cttffiffl|HlMl3 6^bBFfft 

*7t9 (El 1 «C*3«t50SC l-4#Rg) > ©#m#tg 
[0 0 3 4] ::t\ H3fc*b*:J: 5fc* S^m/Ev 
(PSS) El K 2 0 M«]*T^n^«jR«JEAV 
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DDSr73-^3 2^il&UV^o tot, tftlO 
^bHSE«ilft*n*5E<D«BEVDDtf, fc5S*KTl: 

t£t>*>. t<D^3 y<Tl/7Z 5(D*jSibf^mEEVTH 

VDD^ 73-^3 2^ffc»*Jxfc»&teB, -t<Z>« 
8S«EVDD4rK*, mlKftjg;filVTH^*Sx.^^:^ 

BB) fc, *<0#EESftfc#W£«EEVC 2«r, PSS0K 
10 2 OK* 9, ADfM30^MM (la^^rT) K 
««flfe*&U y^yy3 5(D*ffi»«MIflEVTH 

So 

[0 0 3 5 ] fbt, T^xx^^tV^-f^^^rZ 1— <D 
^-AV I N£r. 7* = — V 3 2— A^-T^o "T^ — ^3 2 

\±m%a<Dmyk&t&i>'i?** 3 3jRl/. ffl^s/^r** 
t^f^ «7^f (£JLT, r^y^j £n&1-) 34^ 
OlB-e^— ***Rtf**Srff 5. 7^3 2^5)11 
20 btl5fs-^AV I Nt, 5/^T^^3 5 lei 19. H 

^*/u«-JS-^i2HftU 7^f3 4l:gftLT7^ 
[0 0 3 6] oSffcl, 051^1^3 ys<7ls-7<D 

«ft*ffi<z> h7V^^iat) l 
a y/<7^1 0 0 ^(D^b y/<7^1 0 0 
30 te»fiMtffiVTHSrTHb**Sfc:, ffii"¥*«EE^« 
!VDD«^ixa^l:k ««6S:«ft«r^#5J:5 

J: DW^c^nfc^2^^ 3 >ys<Tls7 2 0 0 t £r#H:T 

[0 0 3 7] ^tt, H2T?*US VDEIK5^ffl 
icJ: 9. t«VDDOtffitfa)t*«)TI8J:0i*^»^ 
!4DBON=LtU TKttEATt-«JEE^ffiTbfc»& 
ttDBON = Hit5*Jffllfl^<t9, IlWay^ 
7y/100ir> %2(0^b ys<Tf7 2 0 0 <b SrigH 
40 M^x^r^lci^ «?da i 0(OS8l:i 5«*v 

4lC*bfc«-S-AV I N^x = -^3 24r^*b, ^3 
7/^7^3 5-^ti*S$tt, IM»^^^3 3^A 

*Mm»3 B^&JS^&ixSHIWItADON, SEL 
1, SEL2, CNT (05^) ± 9 ®^^$)J» $ 

[0 0 3 8] i:t\ SJftHSfADONIt AD^M 
50 3 OSrtbfES-tir* t§HH^ (KT, l"Hj tB& 



( 

9 

-T) &mWR*t LTtB^U P • MOS • T r 3 7 CD 
tf— hfcHirU KW^fc y~*oM«rtt»rU Tf 
o ^IStEAVDDW^-^ 3 8fcAA£*tftV^ 
cfcpinU ^co-f * 3 8 — A^/-f"5ff -^-^IEL< 

U U-<;U'>7 htlCl^^Wv 5 ^^ 3 3 (B4# 

[0 0 3 9] agl^ *J»«tADON#L (EAT, 
r L J kft-t) -Cfctttf, P • MOS • T r 3 7 (Dtf— 
hSrLKU KKVt y — *<E>WSr*iiU T^n^ 
t*«E A V D D *>f V^-* 3 8 I: A* -t£>f V 

6co-C\ U^yUv^* 3 9 t>#B*L«rAfcH*U ADf 

m^3 oBttif^ffih-rso 

[0 0 4 0] s/t, 0 6fc*-t"tb^»*o— K^co* 5 

3 Q crT% ffl«f^ADONHt^H-LU^W:# 
otAD«30^0N-OFFt^o Sfc* SOWf 
^-DBONi«dH-L u^/M^oTll-EE^e — KSrO 
N-OFFt^o 

[0041] ^ it, sjwi^s e l i tmmm^s e 

L2«fl SMffADON^L^, $Wff-^ 
SEL 1 =L, SEL2-L«J*l:L^m^^ 
755 > SMf^ADON^H^iCfj:, f&H&Pff S E L 1 
= H, SEL2 = L*fcl±#J»«#SELl=L l SE 
L2=Hi:S^HH-L^K?)flf^ffi5t, ^(^H 
- L l/^/^fff MM! f D B O NWH - L 

[0042] 

P • MO S • T r 4 6 (Off — hRlfN • MO S • T r 4 
7 CO^- h <0«*fc« t , P • MO S • T r 4 6 &t>'N • 
MOS • T r 4 7<OK?iJ«jB6ffli:^IBfcr^n^^ y 

^4 o«r4H££i£Tv>5 0 :(orto^yf40 

[0 0 4 3] ^LT, S(liBbfc#JW»*S EL 1 £frJ$P 

m-^s e l 2 co^m^-r ^ y^iand 

S E L 1 &H<Of$. P • MO S • T r 4 ■ MO 

s • T r 4 8-t*x-Pft<£> KW>^ y— *0>RI«:ON$ 

it^o Ufc^oT, P-MOS-Tr45, 4 6SO'N 
•MOS-Tr4 7, 4 8 ^it59S!tt*nr 1 ^ 

y^T^^l 0 OtfSlbflpi-So 
[0 0 4 4] SJfW^-SEL 2^H<DP# N P • M 

OS • T r 4 9 RXfN • MO S • T r 5 2 ^tl^tl K \s 
-Oh y— *<Z>M«rON£-ti:5o Lfc^oT, P • MO 
S-Tr49, 5 Olt^N • MOS • T r 5 1 , 5 2^ 

[0 0 4 5] %\<D*f-si/'*Tl'7lQ0Xak 
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o. 6VfIffco, ii*<0 h?y^#i:J; 
^(^4<B^S:ia^J^^b-rv^<7>-C\ IE«»w|6f^S-frS 
fc*^tt, ^3 2. 4 VEA±<^«WVDD*S#t*&Sn-CV> 

[0 0 4 6] Lt^U ^(O^-b y/<Tls-7l 0 0Otbf£ 
"Tffift*(6ttVTH=tt2. 4V&T05«ffiOffiagV 
D D ^^ift S |Xfc*& K tt, ftfl^Iffi **<£* V T H (O 
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